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1... STEEL PLATE STRUCTURE 
2...FERRITE SINGLE STRUCTURE 

3 . . . FERRITE + MARTENS I TE COMPOSITE STRUCTURE 



(57) Abstract: A steel plate having a chemical composition in mass %, 
wherein contents of C, Si and Mn are 0. 1 5 % or less, 2.0 % or less, and 
3.0 % or less, respectively, wherein contents of P, S, Al and N are speci- 
fied, and wherein Cu is contained in an amount of 0.5 to 3.0 % ,or at least 
one of Cr, Mo and W is contained in a total amount of 2.0 % or less, and 
having a composite structure comprising ferrite as a primary phase and a 
martensite phase in an area % of 2.0 or more; and a high tensile hot rolled 
steel plate, a high tensile cold rolled steel plate, and a hot dip galvanized 
steel plate comprising the steel plate. The steel plate is excellent in press 
formability, and also has excellent strain aging hardening characteristics 
wherein ATS is 80 Mpa or more. 
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T\ P : 0.1%£*T\ S : 0.02%^T\ Al : 0.1%KT, N : 0.02% ^T. Cu : 0.5 

(4) (3) ^*5V^t> Itiism^^P^^ fetes St*%-e. ^A|$~Ci¥ 

. ' Am : Ni : 2.0%J^T> 
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J^Ts P : 0.1%£AT\ S : 0.02% £*T\ AI.: 0.1%£(T> N : 0.02%RT.£r-a-^ 
$ bts Mo : 0.05~2.0% N Cr : 0.05~2.0% s W : 0.05~2.0%© 5 *>;d>fe5Si£jh/ 
7c 1 @£ fcte 2 a£Jt±Sr^«-"e2.0%£JLT^* U aSBtf* Fe $3 £OT ^SfcfiWtt 
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Ts S : 0.02%£*T\ Al : 0.1%^Ts N : 0.02%&Ts Cu : 0.5—3.0% £r-^, 
fc&V^££ £>fc&Al£~Cl$ 

AS¥ : Ni : 2.0%£AT\ 

Bip : Ci\ Mo O ^ © 1 t ft 2 t ^^H-1?2.0%^T> 
Cl¥:NK Ti N V© 5 iS^fcft 2l£(±^^Itl:0.2%^T 

/S) - (An^n^) <DU&fa$. x^m u ' . i ~2o s m m§ * it m& 

^W7^tttft^ ATS : 80MPa£JLhfc:fc5 

(8) (6) te*3V*t\ ttffSIPI^7^^, fC*%T\ C : 0.15%£JLTv Si : 2.0% 
£*T> Mn : 3.0%^T V P : 0.1%J^Ts S : 0.02%J^T, Al : 0.1%£IT\ N : 
0.02%.£sT£r-a^ £ blZ, Mo : 0.05—2.0%, Cr : 0.05— 2.0%. W : 0.05— 

L < Fe *5 «t "0«^"5r3tt«J^#B4fe^ b ft 5 »jfc3r^r*- 5 #3* 7 7* £ 1" 5 

w i: %!&mt-t%, yux&m-tktemti, ^oats : 80Mp a ^±t^5^H# 
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(11) (10) fc^f, t&tamiJE^JPx.-Cs ff*%-C\ C : 0.15%mTs Si : 
2.0%^Ts Mn : 3.0%£*T\ P : 0.1%£IT, S : 0.02% Al : 0.1%^Ts 

N : 0.02%mT, Cu : 0.5-3.0%^^, Fe *5 X Xl^f *rig&&}*mtoi>* £> ft 

§M^fn^i^#|(it5, ^oATS:80MPa 

(12) (id m*5v^ tufe«^^o^T$ b^, <^ah~cs¥ 

Ai£ : Ni : 2.0% UT 

Bm : Cr, Mo %<D 1 2ttSr-&W-*C2.0%fiJLT 
Cl¥:NK Ti, V© 5 lS*fc«2S^_bgr^ff-e0.2%mT 

A T S : 80MPaJj*JhK:ft53l ^^^^#ttlw»-fefB«c 60|pJ« o 

(13) (10) m*5V^T; tflEa^^0x.T, C : 0.15%J£AT, Si: 
2.0%^Ts Mn : 3.0%^T, P : 0.1%^T, S : 0.02%^T. Al : 0.1%$XTs 

N : 0.02%.£JT£r*a^ £ Mo : 0.05—2.0%, Cr : 0.05~2.0% N W : 0.05~ 

2.o %<oo bMittxtc i mik friz 2 m&±&&nx«2.o%&T^^ » 

ittltl, ^OATS : 80MPa^Ji^ft^^B#^>fb#tt^^fclHg o 

(14) (13) IfJlEM^^P^T £ e>^ % «*%T5\ NK Ti, VCD? 

*J$Mmz.mfl, ATS : 80MPa^_h^ft5^B#^^t:#'l4fcffitlfe#pSIfe 

(15) R*%T\ C : 0.15%^Ts Si : 2.0% £*T, Mn : 3.0%J^T, P : 0.1% 
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UT, S : 0.02%J^T, Al :.0.1%WT, N : 0.02%^T^ Cu : 0.5 -3.0% Sr^, 

: Ni : 2.0%£IT\ 
B|¥ : Ci\ Mo <D 5 lb ?> lm&frte 2 m%&^T'2.0%£lT, 

ffi m icffei & v ^mmmm t-rz mm urn t * m^M-r^mmm 
h+Jr-^-r^ h<D2mmx*n? ^t^^mt-r^, ^^^m^m^m 

(16) (15)' (C&^T, MfB^J&^ii^^Cf^T, Sf*%T\ 'C : 0.15%^ • 
Ts Si : 2.0%WTs Mn: 3.0%£*T\ P : 0.1%.£n^ S : 0.02%^T N Al : 
0.1%^T, N : 0.02%^T^-t"^> £ Mo : 0.05~2.0%, Cr : 0.05~2.0%, 
W : 0.05~2.0%CO 5 h^hmtttlit 1 ®£ fctt 2 ®m-htr^f+"C2.0%J^T^^" 
ts £>KlNK Ti, V<D?1b(DVn&fcfc2n&lf&&nX*2.0%$XT 

t5wtS:#Sit5s y^^J&J&'mzmtl, fro ATS :. 80MPa^±!^^6 

(17) . (15) £fctt (16) ^*5V^T, fjfamrai±®^. HUf5**tO^^^^ 
900°C^±, tt±^jEMHT^^700°CJ^±, #^<9?^it^800 o C^T^i-5m 
raffiMtrfc^ w i: ZflsX&mmzMth, #>oATS : 80MPaJ^ . 
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(18) (15) (17) mvf;ft,a>fc*5V^ Bul3f^raHM^-§l3*fc«^fI5 
^ m'MJ£MX~&Z>Z k%W$tb1rZ>, ^u^^Mm^fi. tf>oATS : 80 

(19) (2) (e) <D\^fofr^mm<vm l mmm<vmmzmmm&&^% 

T S : 80MPa £1 JbK: * 5 £J#3»iSfc#tt: K:0&h,;fc:SttMI& £> o # 0J&„ 

(20) (10) b (14) (DV^i s ^^^^^f3«c(D^MIi=iS<^^®^^i!l^Mi , p v i6o# 

T S : 80MPa £JUhfc # 5 &1$&mfcftmz&frfc.&li&Mt6 fcot §Ht£ 0 

(21) C : 0.15%^Ts Si : 2.0%^T\ Mn : 3.0%^T, P : 0.1%£* 
T, S : 0.02%J^T> Al : 0.1%^T> N : 0.02% £AT\ Cu : 0.5~3.0%^r'a ^ 

Ai : Ni : 2.0%^T. 

BP : Cr, Mb O 1 a*fctt 2«4#tt"T»2.0%filT, 

C# : Nbs Ti v VO 5 t>C0 i a^fett2®mJb^-^ti-Tr0.2%J^T 

% am %ftotc(D-hs t&mm& o # &-ff v * , tu wb£msi® tc*jtti6*& » o 

%m&1&&.irZZb&ft&b-rZ, /k^^ttti^, ^oATS :80MPa 

(22) (21) fcL*5Vvt\ fufM^ftX-T, «*%-e, C : 0.15%£AT\ Si : 
2.0%E*T\ Mn : 3.0%WT^ P : 0.1%J^T, S : 0.02%J^T> Al : 0.1%J^T^ 

N : 0.02%.£AT£r^"^ £ fefcs Mo : 0.05~2.0%, Cr : 0.05~2.0%, W : 0.05~ 
2.0%©5 ibfaioMtfthft im&titZ 2*&±&^th"T?2.0%£*"PM'U *>5V> 
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(24) (21) fcl^L (23) ^^-rtb^^^^-C, SufBf^Mia^of^S^fTW 

(25) (21) (24) c^-ftLTW^I^T, gufB#B»^ |&|Bli^^^-f--5 
SfW^nMJt : 900°C^_b, tt±&fffi»T«j£ : 700°C^±, D Um. : 

(26) (7) o) (D^-rn^Km^^mmmom^m^ ^ vnbti 

(27) (15) &v>l (is) <D\^M^mm<v?%mmm(Dmm^m\z£ vnbn 
ft tftmmm , $ ^ o # mi & ?t v n n mm^mmmmm \z. mmm&t 
%>o%m%fci&-tz>zt*!¥Tmt-rz>, ^u^^m^mti, ^oats : so 
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m 5 a, m^mmo^^M~^^mk(D a t s ^ n^afig ^MW^&AK~t 

m 6 ftjgflMR© XiYRi ©WflSmSS J:^i~ Cu ^Aoj^VSr^-r ^7 

m 8 ^a» n v feo %mu(D^mM- ! mf&w,%t(D a t s iwngoii 
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SlIMi Ufco ; : :. _ 
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Cu : 1.35tft%Ofli;&-cm N " -f h (a) 4-^/1^ C/lh-f h O^^^lt 
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